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(YJHQLD0LFKD.HYLQ+HDQXH-RKQ-+\ODQG7KLD+HQQHVV\(PPD-DQH'LOORQDQG&DWKDO%XFNOH\

7RIDFLOLWDWHWKHLQWHUSUHWDWLRQRIUHVXOWVWKHVFDOHGLQGL
FDWRUVZHUHQRUPDOLVHGWRDVFDOH1DUGRet al
7KHQRQOLQHDU3&$UHJUHVVLRQVXVHGIRURSWLPXPVFDOLQJ
LQWKHSUHYLRXVVWHSSURGXFHGSULQFLSDOFRPSRQHQWVDQXP
EHU RIZKLFKZHUH UHWDLQHG IROORZLQJ WKH.DLVHU FULWHULRQ
HLJHQYDOXH!7KH ORDGLQJVRI WKH UHWDLQHG FRPSRQHQWV
ZHUHXVHGWRDVVLJQZHLJKWVWRWKHLQGLFDWRUVXVLQJWKHVDPH
PHWKRG DV 1DUGR et al  DQG *yPH]/LPyQ DQG
5LHVJR:HLJKWLQJLVDQLPSRUWDQWVWHSDVLWHQVXUHV
WKHUREXVWQHVVRIWKHYDULDEOHVWKDWZLOOEHDJJUHJDWHG
$ OLQHDU3&$ZDVDSSOLHG WR WKHGDWDVHWRIQRUPDOLVHG
ZHLJKWHG LQGLFDWRUV 7KH QXPEHU RI FRPSRQHQWV WR EH
UHWDLQHG IROORZV WKH .DLVHU &ULWHULRQ HLJHQYDOXH! DQG
RQO\WKHFRPSRQHQWORDGLQJVZLWKDYDOXHKLJKHUWKDQ
ZHUHDFFRXQWHGIRULQWKHDQDO\VLV)LHOG+LHUDUFKL
FDOFOXVWHUDQDO\VLV:DUG¶VPHWKRGZDVXVHGWRLGHQWLI\WKH
QXPEHURIFOXVWHUVDQGWKLVZDVIROORZHGE\.PHDQFOXVWHU
DQDO\VLV WR LQGLFDWH WKH FOXVWHU FHQWUHV DQG WKH QXPEHU RI
IDUPVLQHDFKFOXVWHU
7R HYDOXDWH WKH HPHUJLQJ FOXVWHUV DFFRUGLQJ WR SHUIRU
PDQFH WKH DYHUDJH YDOXH RI WKH LQGLFDWRU IRU HDFK FOXVWHU
ZDV FRPSDUHG WR WKHRSWLPXP LQGLFDWRU7KH OHYHORI VXV
WDLQDELOLW\SHUIRUPDQFHZDVFDOFXODWHGDVDSHUFHQWDJHRIWKH
RSWLPXPSHUIRUPDQFHRIWKHHQWLUHVDPSOH2SWLPXPYDOXHV
DUHWKHYDOXHVRIWKHLQGLFDWRUVIRUWKHEHVWSHUIRUPLQJIDUPV
RIWKHZKROHGDWDVHW7DEOH
 :HDFNQRZOHGJHWKDWWKLVPHWKRGRIHVWDEOLVKLQJWKHRSWLPXPYDOXHLVGDWDGULYHQ
DQGLVRQHRIWKHPDQ\PHWKRGVWKDWFDQEHFRQVLGHUHGIRUWKLVSXUSRVH
7KH HOLFLWHG FOXVWHUV ZHUH OLQNHG WR VHOHFWHG VRFLR
GHPRJUDSKLF YDULDEOHV IURP WKH RULJLQDO 1)6 GDWDVHW WKDW
LQFOXGHG GHPRJUDSKLFV DQG IDUP VWUXFWXUH VXEVLGLHV DQG
YDULDEOHV UHODWHG WR FHUWDLQPDQDJHPHQW GHFLVLRQV VXFK DV
WKHXVHRIDGYLVRU\VHUYLFHVVWRFNLQJUDWHVDQGWKHJUD]LQJ
VHDVRQOHQJWK7DEOH7RGHWHUPLQHVWDWLVWLFDOVLJQL¿FDQFH
RQHZD\$129$WHVWVDQGOHDVWVLJQL¿FDQWGL൵HUHQFH/6'
SRVWKRF WHVWVZHUHXVHG IRU FRQWLQXRXVYDULDEOHV&RQWLQ
JHQF\DQDO\VLV&KLVTXDUHWHVWVZHUHDSSOLHGWRGLVFUHWHYDUL
DEOHV
5HVXOWV
$IWHUWKHHOLPLQDWLRQRIHLJKWRXWOLHUVIDUPUHFRUGV
UHPDLQHGIURPWKH1)6GDWDVHW7KH3HDUVRQFRUUHOD
WLRQPDWUL[VKRZHGWKDWDOOLQGLFDWRUVZHUHYDOLGIRUDQDO
\VLV7KHRSWLPXPVFDOLQJSURFHVVSURGXFHGDQLQWHUPHGLDWH
GDWDVHWRIVFDOHGYDULDEOHVWKDWZHUHQRUPDOLVHG8VLQJWKH
FRPSRQHQW ORDGLQJRI WKH\LHOGHGFRPSRQHQWV WKHZHLJKWV
WREHDVVLJQHGWRHDFKQRUPDOLVHGLQGLFDWRUZHUHFDOFXODWHG
7DEOH
7KH OLQHDU YDULPD[ URWDWHG 3&$ SHUIRUPHG RQ WKH
GDWDVHW RIZHLJKWHG LQGLFDWRUV \LHOGHG IRXU SULQFLSDO FRP
SRQHQWV H[SODLQLQJ  SHU FHQW RI WKH RULJLQDO YDULDQFH
.DLVHU0H\HU2ONLQ 7KHFRPSRQHQW ORDGLQJV IRU
HDFKLQGLFDWRUDUHSUHVHQWHGLQ7DEOHDQGGHWDLOHGUHVXOWVRI
WKHFOXVWHUDQDO\VLVDQGDFRPSDULVRQWRWKHHQWLUHVDPSOHDUH
SUHVHQWHGLQ$QQH[DQG$QQH[
3HUIRUPDQFH RI IDUPV LV SUHVHQWHG DV D SHUFHQWDJH RI
WKDWRSWLPXPYDOXH IRUHDFKFOXVWHU$VLPLODU FRPSDULVRQ
ZDVPDGHWRHYDOXDWHWKHSHUIRUPDQFHRIWKHHQWLUHVDPSOH
7DEOH  H[SUHVVHV SHUIRUPDQFH H൶FLHQF\ UDWHV IRU WKH
HQWLUH VDPSOH DQG IRU HDFK FOXVWHUZKHQ FRPSDUHG WR WKH
UHODWHGRSWLPXPYDOXH7KHVHFOXVWHUVZHUHIXUWKHUDQDO\VHG
IRULGHQWL¿FDWLRQRIWKHLUVRFLRGHPRJUDSKLFFKDUDFWHULVWLFV
7DEOHDQG
 9DULPD[URWDWLRQ LVSHUIRUPHGIROORZLQJ WKHPHWKRGRORJ\RI)LHOG DV LW
KHOSVJHQHUDWHPRUHUREXVWFRUUHODWLRQFRH൶FLHQWVEHWZHHQWKHSULQFLSDOFRPSRQHQWV
DQGWKHLQLWLDOYDULDEOHV
7DEOH  7HDJDVF 1DWLRQDO )DUP 6XUYH\ VRFLRGHPRJUDSKLF
YDULDEOHVXVHGLQWKHVWXG\
9DULDEOH 0HDVXUH 8QLW
)XOOWLPHIDUPLQJ  \HV QR &DWHJRULFDO
8WLOLVHGDJULFXOWXUDO
DUHD
$UHDRIDJULFXOWXUDOODQG
XVHG KD
3DUFHOV 1XPEHURISDUFHOVRQWKHIDUP 1XPHULF
'DLU\OLYHVWRFNXQLWV 'DLU\XQLWVLQIDUP 1XPHULF
+RXVHKROGPHPEHUV )DPLO\VL]H 1XPEHURILQGLYLGXDOVLQWKHKRXVHKROG
/HVVIDYRXUHGDUHDV
/)$  LQ/)$ QRWLQ/)$ 3HUFHQWRIVDPSOH
*HQGHU  PDOH IHPDOH 3HUFHQWRIVDPSOH
6RXUFHRZQFRPSRVLWLRQ
7DEOH &DOFXODWHG LQGLFDWRU ZHLJKWV EDVHG RQ QRQOLQHDU 3&$
FRPSRQHQWORDGLQJV
,QGLFDWRU &$73&$FRPSRQHQW   
3URGXFWLYLW\RIODQG 
3UR¿WDELOLW\ 
3URGXFWLYLW\RIODERXU 
0DUNHWRULHQWDWLRQ 
9LDELOLW\RILQYHVWPHQW 
*UHHQKRXVHJDVHPLVVLRQV(85 
(PLVVLRQVIURPIXHODQGHOHFWULFLW\(85 
1LWURJHQEDODQFHIDUP 
+RXVHKROGYXOQHUDELOLW\ 
(GXFDWLRQOHYHO 
+RXVHKROGYLDELOLW\ 
,VRODWLRQULVN 
:RUNOLIHEDODQFH 
6HH7DEOHIRUXQLWVRIPHDVXUHPHQW
6RXUFHRZQFDOFXODWLRQV
7DEOH3ULQFLSDOFRPSRQHQWORDGLQJVUHVXOWLQJIURPOLQHDU3&$
,QGLFDWRU &RPSRQHQW   
3URGXFWLYLW\RIODQG 
3UR¿WDELOLW\ 
3URGXFWLYLW\RIODERXU 
0DUNHWRULHQWDWLRQ 
9LDELOLW\RILQYHVWPHQW 
*UHHQKRXVHJDVHPLVVLRQV(85 
(PLVVLRQVIURPIXHODQGHOHFWULFLW\(85 
1LWURJHQEDODQFHIDUP 
+RXVHKROGYXOQHUDELOLW\ 
(GXFDWLRQOHYHO 
+RXVHKROGYLDELOLW\ 
,VRODWLRQULVN 
:RUNOLIHEDODQFH 
6HH7DEOHIRUXQLWVRIPHDVXUHPHQW
6RXUFHRZQFDOFXODWLRQV
6XVWDLQDELOLW\OHYHOVLQ,ULVKGDLU\IDUPLQJ$IDUPW\SRORJ\

)DUPW\SRORJ\
7KH NH\ FKDUDFWHULVWLFV RI HDFK FOXVWHU RI IDUPV DUH DV
IROORZV
Cluster A (53.6 per cent of farms in the sample)
7KHDYHUDJH IDUPVL]H LVKDGLYLGHG LQWR ODQG
SDUFHOVDQGFRPSULVLQJRIOLYHVWRFNXQLWV)DUPVRIWKLV
FOXVWHUVKRZWKHKLJKHVWSHUIRUPDQFHUDWHV,QGHHGWKHSUR
GXFWLYLW\RIODQGSHUIRUPDQFHRIIDUPVRI7\SH$H[FHHGVWKH
DYHUDJHSHUIRUPDQFHDFURVVWKH1)6GDLU\IDUPVDPSOHDQG
IDUPVRIWKLVW\SHDUHKLJKO\PDUNHWRULHQWHGSHUFHQW
DQG YLDEOH  SHU FHQW 7KH FOXVWHU VXVWDLQDELOLW\ SHU
IRUPDQFH VFRUH IRUSURGXFWLYLW\RI ODERXU DQGSUR¿WDELOLW\
DUHDQGSHUFHQWUHVSHFWLYHO\7KLVFOXVWHULVTXLWH
H൶FLHQWLQWHUPVRIVXVWDLQDEOHJUHHQKRXVHJDV*+*HPLV
VLRQVEXWVFRUHV ORZLQ*+*IURPIXHODQGHOHFWULFLW\DQG
QLWURJHQ1EDODQFH7KHSHUIRUPDQFHVFRUHIRUKRXVHKROG
YXOQHUDELOLW\LVSHUFHQWPHDQLQJWKDWVXFKIDUPVKDYH
D VXVWDLQDEOH VRXUFHRI LQFRPH IURP WKH IDUPDQGRU IURP
DQR൵IDUPVRXUFH$OPRVWDOORIWKHIDUPHUVSHUFHQW
DUHIXOOWLPHIDUPHUV7DEOH7KHZRUNOLIHEDODQFHSHUIRU
PDQFHVFRUHLVORZLQGLFDWLYHRIWKHVLJQL¿FDQWDPRXQWRI
ODERXUWKDWLVUHTXLUHGWRRSHUDWHWKLVW\SHRIIDUP7DEOH
7KHUHLVDORZULVNRILVRODWLRQZLWKIDUPKRXVHKROGVFRP
SULVLQJ RQ DYHUDJH PHPEHUV+RZHYHU IDUPV VKRZ
H[WUHPHO\ORZSHUIRUPDQFHLQWHUPVRIKRXVHKROGYLDELOLW\
SHUFHQW
)DUPV RI WKLV FOXVWHU DUH VLJQL¿FDQWO\PRUH SURGXFWLYH
ODQGDQGODERXUDQGSUR¿WDEOHWKDQWKHRWKHUWZRFOXVWHUV
7KLV LVFRPELQHGZLWKVLJQL¿FDQWGL൵HUHQFHV LQKRXVHKROG
FRPSRVLWLRQDVIHZIDUPHUVOLYHDORQHDQGWKHLUKRXVHKROGV
KDYHWKHPRVWPHPEHUV7DEOHVDQG&RQYHUVHO\IDUPV
DUHOHDVWH൶FLHQWLQWHUPVRIZRUNOLIHEDODQFH
Cluster B (30.8 per cent of farms in the sample)
,QWKLVFOXVWHUWKHDYHUDJHIDUPVL]HLVKDWKHDYHU
DJHKHUGVL]HLVOLYHVWRFNXQLWVDQGSHUFHQWIDUPV
DUHORFDWHGLQDOHVVIDYRXUHGDUHD/)$)DUPVSHUIRUPHG
UHODWLYHO\ZHOORQPRVWDVSHFWVH[DPLQHGZLWKSHUIRUPDQFH
VFRUHV FORVH WR WKH VDPSOH DYHUDJH /DQG SURGXFWLYLW\ LV
EHORZDYHUDJHEXWIDUPVDUHKLJKO\PDUNHWRULHQWHG3UR¿WD
ELOLW\DQGODERXUSURGXFWLYLW\DUHORZHUWKDQWKHVDPSOHDYHU
DJHEXWYLDELOLW\LVTXLWHKLJK)DUPVKDYHDQDYHUDJH*+*
HPLVVLRQVSHUIRUPDQFHVFRUHRISHUFHQWDQGSHUIRUPDQFH
VFRUHV IRU*+*HPLVVLRQV IURPIXHODQGHOHFWULFLW\DQG1
EDODQFHDUHORZ,QWHUPVRIVRFLDOSHUIRUPDQFHKRXVHKROG
YLDELOLW\LVRQO\SHUFHQWLQGLFDWLYHRIDQDJHLQJIDUP
LQJSRSXODWLRQ+RZHYHUIDUPHUVGRQRWIDFHLVRODWLRQULVN
DQG WKHDYHUDJHKRXVHKROG LVFRPSULVHGRIPHPEHUV
6LPLODU WR&OXVWHU$HGXFDWLRQ OHYHO LVKLJKDQGZRUNOLIH
EDODQFH LV EHORZ WKH VDPSOH DYHUDJH7KH IDUPKRXVHKROG
DSSHDUWRKDYHVXVWDLQDEOHLQFRPHVRXUFHVKRXVHKROGYXO
QHUDELOLW\H൶FLHQF\ SHUFHQWDOWKRXJKSHUFHQWDUH
IXOOWLPHIDUPHUV
)DUPVVKDUHVLPLODULWLHVZLWK&OXVWHU$IDUPVLQWHUPVRI
FHUWDLQVRFLDOLQGLFDWRUVVXFKDVKLJKKRXVHKROGYXOQHUDELOLW\
R൵IDUPLQFRPHHGXFDWLRQOHYHOKRXVHKROGYLDELOLW\DQG
7DEOH3HUIRUPDQFHUDWHVWKURXJKFRPSDULVRQRIWKHPHDQZLWKWKHRSWLPXPLQGLFDWRUIRUWKUHHFOXVWHUVRIGDLU\IDUPVDQGIRUWKH
HQWLUHVDPSOHDQGVWDWLVWLFDOGL൵HUHQFHVEHWZHHQWKHP
,QGLFDWRU 2SWLPXPYDOXHLH $OOIDUPV
&OXVWHU 6LJ$ % &
5HSUHVHQWDWLRQ    
E৽  ciency
3URGXFWLYLW\RIODQG   D E E 
3UR¿WDELOLW\   D E E 
3URGXFWLYLW\RIODERXU   D E E 
0DUNHWRULHQWDWLRQ   D D D QV
9LDELOLW\RILQYHVWPHQW   D D E 
*UHHQKRXVHJDVHPLVVLRQV(85   D E D 
(PLVVLRQVIURPIXHODQGHOHFWULFLW\(85   D E E 
1LWURJHQEDODQFHIDUP   D D E 
+RXVHKROGYXOQHUDELOLW\   D D E 
(GXFDWLRQOHYHO   D D E 
+RXVHKROGYLDELOLW\   D D E 
,VRODWLRQULVN   D E E 
:RUNOLIHEDODQFH   D E E 
6HH7DEOHIRUXQLWVRIPHDVXUHPHQW
7KHPHDQYDOXHVXVHGIRUWKHVHFDOFXODWLRQVFDQEHIRXQGLQ$QQH[DQG$QQH[
'L൵HUHQWVXSHUVFULSWVZLWKLQDURZLQGLFDWHVWDWLVWLFDOO\VLJQL¿FDQWGL൵HUHQFHVDPRQJW\SHVS
6RXUFHRZQFDOFXODWLRQV
7DEOH'HPRJUDSKLFVRIWKHWKUHHFOXVWHUVRIGDLU\IDUPV
6RFLRGHPRJUDSKLF
YDULDEOH 6DPSOH
&OXVWHU 6LJ$ % &
)XOOWLPHIDUPLQJ  D D E 
8WLOLVHGDJULFXOWXUDODUHD  D D E 
3DUFHOV  D D D 
'DLU\OLYHVWRFNXQLWV  D D E 
+RXVHKROGPHPEHUV  D D E 
/HVVIDYRXUHGDUHDV  D E E 
*HQGHU 
0DOH  D D E
)HPDOH    
6HH7DEOHIRUXQLWVRIPHDVXUHPHQW
'L൵HUHQWVXSHUVFULSWVZLWKLQDURZLQGLFDWHVWDWLVWLFDOO\VLJQL¿FDQWGL൵HUHQFHVDPRQJ
W\SHVS
6RXUFHRZQFDOFXODWLRQV
(YJHQLD0LFKD.HYLQ+HDQXH-RKQ-+\ODQG7KLD+HQQHVV\(PPD-DQH'LOORQDQG&DWKDO%XFNOH\

R൵IDUP HPSOR\PHQW +RZHYHU &OXVWHU % IDUPV DUH OHVV
H൶FLHQWLQWHUPVRILVRODWLRQULVNDQGWKHUHLVDVLJQL¿FDQW
GL൵HUHQFH LQZRUNOLIH EDODQFH7KH SHUIRUPDQFH RI&OXV
WHU$ DQG&OXVWHU % IDUPVZLWK UHVSHFW WR WKH YLDELOLW\ RI
LQYHVWPHQW LV VWDWLVWLFDOO\ LQGLVWLQJXLVKDEOH 1HYHUWKHOHVV
&OXVWHU%IDUPVKDYHDVWDWLVWLFDOO\ORZHUSHUIRUPDQFHVFRUH
IRUWKHSURGXFWLYLW\DQGSUR¿WDELOLW\LQGLFDWRUV7KHUHLVQR
VLJQL¿FDQW GL൵HUHQFH LQ1 EDODQFH EHWZHHQ&OXVWHU$ DQG
&OXVWHU%+RZHYHUWKHUHLVDVLJQL¿FDQWGL൵HUHQFHLQ*+*
HPLVVLRQVH൶FLHQF\EHWZHHQERWKFOXVWHUVZLWK&OXVWHU%
IDUPVVFRULQJDVLJQL¿FDQWO\ORZHUFOLPDWLFLPSDFW&OXVWHU
$DQG&OXVWHU%KDYHYHU\VLPLODUIDUPDQGKRXVHKROGFKDU
DFWHULVWLFV&OXVWHU%IDUPVDUHKRZHYHURQDYHUDJHVPDOOHU
LQ WHUPVRI ODQGDUHDIDUPHGDQGKHUGVL]H WKH\DOVRKDYH
VPDOOHUKRXVHKROGVRQDYHUDJH
Cluster C (15.6 per cent of farms in the sample)
0HDQIDUPVL]HLVKDGLYLGHGLQWRSDUFHOVZLWK
DQDYHUDJHKHUGVL]HRIXQLWV0RVW IDUPVZLWKLQ WKLV
FOXVWHUSHUFHQWDUHORFDWHGLQ/)$V/DQGSURGXFWLYLW\
LVEHORZWKHDYHUDJHDQGSUR¿WDELOLW\DQGODERXUSURGXFWLY
LW\DUHDOVRUHODWLYHO\ORZ)DUPVDUHKLJKO\PDUNHWRULHQWHG
SHUFHQWEXWRQO\SHUFHQWDUHYLDEOHLQYHVWPHQWV
)DUPV DUH DOVR TXLWH HQYLURQPHQWDOO\ H൶FLHQW ZLWK *+*
HPLVVLRQVSHUIRUPDQFHVFRUHDWSHUFHQW)DUPVDUHWKH
PRVWH൶FLHQWLQWHUPVRI1EDODQFHUDWH SHUFHQW
2QO\MXVWRYHUKDOIWKHKRXVHKROGVDSSHDUWRKDYHVXVWDLQDEOH
LQFRPHVRXUFHVDQGSHUFHQWDUHIXOOWLPHIDUPHUV7KH
FOXVWHULVFRPSULVHGRIPRVWO\\RXQJKRXVHKROGVDVSHU
FHQWKDYHORZDJHSUR¿OHVDQGVPDOOKRXVHKROGVPHP
EHUV)DUPVDUHPRUHH൶FLHQWLQZRUNOLIHEDODQFHWKDWWKH
UHVWRIWKHVDPSOH7KHSHUFHQWDJHRIIHPDOHIDUPHUVLQWKLV
FOXVWHULVSHUFHQW
)DUPVVFRUHUHODWLYHO\SRRUO\RQPRVWHFRQRPLFLQGLFD
WRUVDQGFHUWDLQVRFLDORQHV&OXVWHU&IDUPVDOVRGL൵HUIURP
RWKHU FOXVWHUV LQ VWUXFWXUDO FKDUDFWHULVWLFV7KHUH DUH IHZHU
IXOOWLPHIDUPVPRUHVPDOOIDUPVDQGPRUHKRXVHKROGVZLWK
D IHPDOH SUHVHQFH 5HJDUGLQJ VRFLDO SHUIRUPDQFH &OXVWHU
&IDUPVVFRUHVLJQL¿FDQWO\ORZHUIRUR൵IDUPHPSOR\PHQW
DQGHGXFDWLRQOHYHOLQFRPSDULVRQWR&OXVWHU%EXWWKHUHDUH
PRUH\RXQJIDUPHUV
'LVFXVVLRQDQGFRQFOXVLRQ
2XU¿QGLQJVLQGLFDWHWKDWLQRUGHUWRPHHWWKHJRDOVVHW
IRU ,ULVKGDLU\ IDUPLQJ LQ WKH FRQWH[WRI VXVWDLQDEOH LQWHQ
VL¿FDWLRQWKHUHLVDQHHGIRUDUDQJHRISROLF\VROXWLRQVWR
DGGUHVV WKH KHWHURJHQHLW\ SUHVHQWZLWKLQ WKH VHFWRU*LYHQ
WKHVH FDYHDWV FHUWDLQ SROLF\ VXJJHVWLRQV DULVH IURP WKHVH
DQDO\VHVWKDWDGGUHVVWKHLVVXHVRIHDFKV\VWHPVHSDUDWHO\
,QWHUHVWLQJO\QRFOXVWHUKDVDKLJKVFRUHIRUSURGXFWLY
LW\ RI ODERXU7KLV FRPELQHGZLWK YHU\ ORZ VFRUHV DFURVV
FOXVWHUVRQZRUNOLIHEDODQFHFRXOG OHDG WR WKHFRQFOXVLRQ
RI RYHUDOO ODERXU LQH൶FLHQF\ LQ WKH VHFWRU ,QWHQVH ODERXU
FRPELQHGZLWKORZODERXUSURGXFWLYLW\KDVEHHQKLJKOLJKWHG
LQVWXGLHVLQ,UHODQG2¶%ULHQet alDQGLQWKHGDLU\
VHFWRUVRIRWKHUQDWLRQVHJ5XL]et al2QHRIWKH
UHDVRQVDGYDQFHGLVWKHODFNRIKLUHGODERXUDV,ULVKIDUPV
WHQGWREHIDPLO\IDUPV+XUOH\DQG0XUSK\IRXQG
WKDWWKHKLJKHUWKHSUR¿WDELOLW\WKHORZHUWKHZRUNORDGRIWKH
IDUPHUDVH[WUDODERXUFDQEHKLUHG+RZHYHURXUW\SRORJ\
VKRZVWKDWPRUHSUR¿WDEOHIDUPVDUHOHVVH൶FLHQWLQWHUPV
RIZRUNOLIHEDODQFH,WLVDOVRZRUWKQRWLQJWKDWIDUPHUVLQ
&OXVWHU$DQG&OXVWHU%KDYHDWWDLQHGKLJKHUOHYHOVRIHGXFD
WLRQLQFRPSDULVRQWR&OXVWHU&
*+*HPLVVLRQVIURP&OXVWHU&DUHORZHUWKDQWKHRWKHU
FOXVWHUV HOLFLWHG 7DEOH$&OXVWHUV$DQG% VKDUH VRFLDO
DQG VWUXFWXUDO FKDUDFWHULVWLFV EXW GL൵HUHQFHV LQ *+* H൶
FLHQF\ DUH REVHUYHG 6WXGLHV VXJJHVW WKDW D UHODWLRQVKLS
H[LVWVEHWZHHQJRRGHFRQRPLFDQG*+*HPLVVLRQVSHUIRU
PDQFHV5\DQet al'LOORQet al&OXVWHU&LV
DOPRVWDVH൶FLHQW LQRYHUDOO*+*HPLVVLRQVDV&OXVWHU$
DOWKRXJKLWVHFRQRPLFSHUIRUPDQFHLVVLPLODUWR&OXVWHU%
+RZHYHUWKHVRFLDOSHUIRUPDQFHDQGWKHVWUXFWXUHRI&OXVWHU
&IDUPVDUHYHU\GL൵HUHQW7KHVLPLODULWLHVLQHQYLURQPHQWDO
SHUIRUPDQFHEHWZHHQµJRRG¶DQGµZHDN¶HFRQRPLFSHUIRUP
HUVFRXOGEHH[SODLQHGE\GL൵HUHQFHVLQIDUPVL]H&URVVRQ
et al$GOHUet al
:HREVHUYHDVLPLODU1XVHVXVWDLQDELOLW\VFRUHIRU&OXV
WHUV$DQG%EXWLWLVPXFKKLJKHUIRU&OXVWHU&+LJKHU1
VXUSOXVHVKHQFHORZHUH൶FLHQF\DUHFRQVLVWHQWZLWKSUR
GXFWLYLW\ DQG LQWHQVLW\ 'LOORQ et al +RZHYHUZH
¿QGWKDWGHVSLWHODQGSURGXFWLYLW\GL൵HUHQFHVEHWZHHQFOXV
WHUV$DQG%1XVHSHUIRUPDQFHVFRUHVDUHVLPLODU
&OXVWHU$SHUIRUPHGEHVW LQ WHUPVRI VXVWDLQDELOLW\$V
WKLVFOXVWHULVKLJKO\PDUNHWRULHQWHGWKHFUHDWLRQRIQHZRU
PDLQWHQDQFHRIH[LVWLQJPDUNHWFKDQQHOVLVHVVHQWLDO$OVR
DSROLF\ WRZDUGV UHGXFLQJGHSHQGHQFHRQ VXEVLGLHVZRXOG
KHOSWKHVHIDUPVLQYHVWLQEHFRPLQJHQWLUHO\VHOIVXVWDLQHG
$Q H[DPSOH RI KRZ WKLV FRXOG EH DFKLHYHGZRXOG EH WKH
JUDGXDO UHGXFWLRQRIGLUHFW ODQG VXEVLGLHV DQG WKHFUHDWLRQ
RIDVXEVLG\IUDPHZRUNWKDWUHZDUGVPDUNHWRULHQWDWLRQLQ
DFFRUGDQFHZLWK WKH UXUDOGHYHORSPHQW WDUJHWVRI WKH(8¶V
&RPPRQ$JULFXOWXUDO 3ROLF\ 7KLV IDUP FOXVWHU KDV ORZHU
UDWHVRIRYHUDOO*+*HPLVVLRQVEXWLQGLFDWHGKLJKHU1VXU
SOXVHVSHUKHFWDUHZKLFKLVWREHH[SHFWHGDVWKH\DUHRSHU
DWLQJDWKLJKHU OHYHOVRI LQWHQVLW\7KHUHIRUH LPSURYHPHQW
RIWKH1EDODQFHFRXOGEHDFKLHYHGWKURXJKIDUPHUV¶IXUWKHU
HQYLURQPHQWDO HGXFDWLRQ DQG WKHUHIRUH WKH SURYLVLRQ RI
LQIRUPDWLRQZRXOGEHDQDSSURSULDWHSROLF\JRDO %XFNOH\
et al3ROLF\PDNHUVFRXOGWDNHDGYDQWDJHRIWKHIDFW
WKDW D KLJK SHUFHQWDJH RI IDUPHUV LQ WKLV V\VWHP DUH HGX
FDWHGDQGGHVLJQWKHDSSURSULDWHPHDVXUHVWRKHOSLPSURYH
HQYLURQPHQWDOSHUIRUPDQFH 2QGHUVWHLMQet al7KH
FOXVWHUKDVDTXLWHORZH൶FLHQF\LQODERXUDOORFDWLRQZKLFK
FRXOGEHDQHJDWLYHGULYHU,QFHQWLYHVWRZDUGVKLUHGODERXU
LQDJULFXOWXUHFRXOGLPSURYHWKHZRUNOLIHEDODQFHDQGDWWKH
VDPHWLPHFUHDWHDEHWWHUHQYLURQPHQWIRUDYDULHW\RIVRFLDO
JURXSVLQUXUDODUHDV
&OXVWHU & LV VPDOOHVW LQ WHUPV RI LWV PHPEHUVKLS DQG
SHUIRUPHGSRRUO\DJDLQVWPDQ\RIWKHLQGLFDWRUVDVVHVVHG$
VWULFWO\HFRQRPLFDSSURDFKZRXOGGHPDQGIDUPVRIWKLVFOXV
WHUHYHQWXDOO\WREHWDNHQRYHUE\IDUPHUVRIWKHWZRRWKHU
FOXVWHUV DQGEH UXQPRUH H൶FLHQWO\+RZHYHU ,ULVK VRFLDO
VWUXFWXUHVDQGLVVXHVVXFKDVDWWDFKPHQWWRODQGDQGFXOWXUDO
LGHQWLWLHV FUHDWH EDUULHUV WR VXFK IRUPV RI ODQG H[FKDQJH
&DVVLG\DQG0F*UDWK$SROLF\IUDPHZRUNDGGUHVV
LQJ WKH SUREOHPV RI WKH VXVWDLQDEOH GHYHORSPHQW RI WKHVH
6XVWDLQDELOLW\OHYHOVLQ,ULVKGDLU\IDUPLQJ$IDUPW\SRORJ\

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
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$V\VWHPOHYHOHYDOXDWLRQ$JULFXOWXUDO6\V
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KWWSV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&RPSDULVRQRIPHWKRGVWRDV
VHVVWKHVXVWDLQDELOLW\RIDJULFXOWXUDOV\VWHPV$UHYLHZ$JURQ
RP\IRU6XVWDLQDEOH'HYHORSPHQW('36FLHQFHV
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%URGW 6 .ORQVN\ . DQG7RXUWH /  )DUPHU JRDOV DQG
PDQDJHPHQW VW\OHV ,PSOLFDWLRQV IRU DGYDQFLQJ ELRORJLFDOO\
EDVHGDJULFXOWXUH$JULFXOWXUDO6\VWHPVKWWSVGRL
RUJMDJV\
%XFNOH\&:DOO'30RUDQ%2¶1HLOO6DQG0XUSK\31&
 )DUP JDWH OHYHO QLWURJHQ EDODQFH DQG XVH H൶FLHQF\
FKDQJHV SRVW LPSOHPHQWDWLRQ RI WKH (8 1LWUDWHV 'LUHFWLYH
1XWULHQW &\FOLQJ LQ $JURHFRV\VWHPV   KWWSVGRL
IDUPVFRXOGLQFOXGHWKHHQFRXUDJHPHQWRIIDUPGLYHUVL¿FD
WLRQ DQGPXOWLIXQFWLRQDOLW\ )HHKDQ DQG2¶&RQQRU 
)DUP GLYHUVL¿FDWLRQ DOORZV IRU WKH RSWLPXP DOORFDWLRQ RI
ODQGWRIDUPIXQFWLRQVWKDWDUHXVHIXOWRDJULFXOWXUHEXWFDQ
LQFOXGHGLYHUVL¿HGDFWLYLWLHVYDQGHU3ORHJDQG5RHS
)DUPV LQ FOXVWHU&ZHUH FKDUDFWHULVHGE\EHLQJ ORFDWHG LQ
/)$VDQGHYLGHQFHKDVVKRZQWKDWIDUPPXOWLIXQFWLRQDOLW\
GLYHUVL¿FDWLRQDVDVWUDWHJ\LVEHLQJLQFUHDVLQJO\DFFHSWHG
DQGVXFFHVVIXOO\LPSOHPHQWHGLQ/)$VLQYDULRXVFRXQWULHV
/ySH]L*HODWVet al)OHVNHQVet al
7KHQDWXUHRIIDUPVLQ&OXVWHU%DOORZVIRUPRUHÀH[LEOH
SROLF\WDUJHWVDVZHEHOLHYHWKHPDLQDLPRIWKHVHIDUPHUV
LVWRVZLWFKWRWKHEHVWSHUIRUPLQJFOXVWHU3ROLFLHVWRZDUGV
WKHVXVWDLQDEOHGHYHORSPHQWRI WKHVHIDUPVFRXOGIRFXVRQ
HQFRXUDJLQJWKHHQJDJHPHQWRI\RXQJHUIDUPHUVDQGHQKDQF
LQJHQYLURQPHQWDOVXVWDLQDELOLW\WKURXJKHGXFDWLRQDQGEHVW
PDQDJHPHQWSUDFWLFHSURPRWLRQ WKURXJKH[WHQVLRQDFWLYL
WLHV VXFK DV GLVFXVVLRQ JURXSV$OVR WKH ODUJH SURSRUWLRQ
RI/)$IDUPVWKHUHODWLYHO\ORZOHYHOVRIODQGSUR¿WDELOLW\
FRPELQHGZLWKWKHKLJKVFRUHVRIR൵IDUPLQFRPHDQGPDU
NHWRULHQWDWLRQVXJJHVWWKHQHHGIRUIXUWKHUPHDVXUHVVXFKDV
GLYHUVL¿FDWLRQRU LQLWLDWLYHVHQFRXUDJLQJIDUPFRRSHUDWLRQ
DQGRWKHUMRLQWYHQWXUHVWKDWFRXOGKHOSWKHVHIDUPHUVUHDFK
WKHOHYHOVRI&OXVWHU$
7RFRQFOXGHWKHFODVVL¿FDWLRQRIIDUPVLQWRW\SHVEDVHG
RQ WKHLU VXVWDLQDELOLW\ SHUIRUPDQFH LV HVVHQWLDO IRU XQGHU
VWDQGLQJKRZVXVWDLQDEO\LQWHQVLYHGDLU\IDUPVFDQEHGHYHO
RSHG LQ ,UHODQG7KLVSDSHU OLPLWV LWVHOI LQ WKHTXDQWLWDWLYH
DVSHFWVRIVXVWDLQDEOHSHUIRUPDQFHVFRUHVXVLQJWKH7HDJDVF
1)6LQGLFDWRUV)XUWKHUUHVHDUFKFRXOGH[SODLQ WKHUHDVRQV
EHKLQGWKHVHVFRUHVDQGH[SORUHWKHVRFLDOLPSOLFDWLRQV7KH
W\SRORJ\FUHDWHGLQWKLVVWXG\FRQ¿UPVWKDWZHFDQQRWH[SHFW
IDUPHUVZLWKGL൵HUHQWFKDUDFWHULVWLFVWRDGMXVWWRVLPLODUSRO
LFLHVDQGIRUSROLFLHVWREHH൵HFWLYHLWLVQHFHVVDU\WRWDUJHW
GLVWLQFW JURXSV %URGWet al $V WKH GHPDQGV IRU D
PRUHLQWHQVL¿HGGDLU\VHFWRUDUHOLNHO\WRLQFUHDVHGUDPDWL
FDOO\LQWKHQHDUIXWXUHLWLVHVVHQWLDOWRNQRZWKDWDXQL¿HG
SROLF\IRUWKHHQWLUHVHFWRUPLJKWQRWEHIHDVLEOHEXWDPRUH
WDUJHWHGSROLF\WKDWZRXOGKHOSHDFKJURXSWRUHDFWSRVLWLYHO\
WRSRWHQWLDOFKDQJHV
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